WEAK LINKS.-A weak link is a region which is in intimate contact with and located between two strongly superconducting regions and is able to transmit some of the long range superconducting properties between the strongly superconducting regions.
The phase difference across the center region of a SS S weak link which is a superconductor In the superconducting state (T < T bulk of S,) is proportional to its length and current density.
These solutions /1,2/ give rise to a sinusoidallike current-phase relationship for a short link which is fortuitously similar to that of a Josephson Junction.
The SNS weak link center region is not in the superconducting state when not in contact with the outside superconductors. The center region aquires superconducting properties when sandwiched between the outside superconductors due to the proximity effect. The maximum loss free dc current is then the critical current of the SNS weak link.
The essential difference between SS S and SNS weak links is that the phase difference sustained over the center region of a SNS weak link approaches the value ~/ 2 at the critical current density when 2dn/1 5,1 >> 1, whereas for a long SS,S weak link it is proportional to the length of center region 2d . SNS WEAK LINK.-Since our SNS structure is assumed to be symmetric, it is only necessary to find solutions between x = 0 and x = x,. We assume that x = 10, unless otherwise specified, so that the Sregions approach the bulk limit (x, = 105 in conventional units). The value x is varied. The thick ness of the N-region, 2dn, is therefore varied. We find that there are at least two simple solutions of f and y for a fixed value of x and current density i which satisfy the boulidary conditions eqs.
(1) and (2) and also df/dx = 0 at x = 0 and dy/dx = O a t x = x . J o s e~h s o n -l i k e behavior 171. When t h e N o r S1 regions a r e comparable i n l e n g t h t o 1~~1 , t h e bulk coherence l e n g t h of N o r S, r e g i o n , t h e long range coherence p r o p e r t i e s of SNS and SSIS weak l i n k s a r e very s i m i l a r .
One remaining problem concerns t h e e x a c t boundary c o n d i t i o n s o f t h e p a i r p o t e n t i a l s a t t h e SN i n t e r f a c e . It was found /3/ t h a t B " 0.3 a t t h e NS boundary f o r Pb-Cu. Deutscher e t a l . T r e a t i n g AG a s a t r a v e l i n g wave i n c i d e n t on t h e SN boundary from t h e S r e g i o n we g e t 0 = (2B/ ( I + B~) )~. With B = 0.30 t h e v a l u e of 0 " 0.30 i n good agreement w i t h r e f e r e n c e s / 8 , 9 and 101.
